SEQUENCE LISTING 

<110> Bouyer, Donald H 

Crocquet-Valdes , Patricia 
Stenos, John 
Walker, David H 

<120> Rickettsia felis Outer Membrane Protein 

<130> 026.00121 

<140> 
<141> 

<150> US 60/187,323 
<151> 2000-03-06 
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<210> 1 
<211> 1920 
<212> DNA 

<213> Rickettsia felis 
<400> 1 

atggcgaata tttctctaaa attatttcaa aaagcaattc aaaaaggtct taaaactgct 
60 

ttattcacca cctcaaccgc agcgataatg ctaaccggta gtggagtcct tggtgctgca 
120 

agaaccgtaa ctgctgatgg tgcagagctt gcagccggaa caaatatagg tcctggagcc 
180 

ggtgcttttg tagcgggttc tactttacaa tataccggtg cttttacgfgt tactgatgct 
240 

gacgtaagtg ttcgtgcatt agatttaaat aattttgcag caggtctttt ttcagtaact 
300 

ggtgatattt cattaggttc agtggtagat acgggaggag ctaataaact tgcagttaat 
360 

attgatgatg gtttaacctt aactttaaca ggtaccggta ctgcagccta cggtgcaaat 
420 

cctgcgttgt tattccaagg tggacaagct gctgctaata atacatatac tgctttaggt 
480 

aatataactc taggtggagc gaatgccggt ttgactattg cttcagatcc agatgtatta 
540 

ggaccaataa cgcttgcagg aaatatagat ggaggaggta taataactga caatacagat 
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600 

gctgccatta 
660 

agtacgcttt 
720 

gcgccggtat 
780 

acaggcggtg 
840 

aatataggta 
900 

gggggagcgg 
960 

cttacaaatg 
1020 

gtcgtaaatc 
1080 

ttagccacga 
1140 

actacgacta 
1200 

accggagcaa 
1260 

agtacggtaa 
1320 

ggtttgctgc 
1380 

gcgtcagtag 
1440 

ctcttcgcaa 
1500 

gcgaataata 
1560 

aattataact 
1620 

gctggtacag 
1680 

aataataaga 
1740 

gcgattagtt 
1800 

atagagttat 
1860 

ttcttttgag 
1920 



acggaacaat 
ctcttggagg 
taacacttac 
atgatgtagg 
atacaaattc 
ttattaaagc 
cagtattaac 
taagtggagc 
taaatatagg 
agttaacaga 
tagataatac 
ccgataatat 
aaatacaagg 
taacatttac 
cagtgaatat 
tagattttgg 
taatcggaac 
tgiattgcaaa 
tttttgtaat 
ttaaaggagc 
cactcttaaa 
tccaacaaaa 



aggtaatact 
ggcagttatt 
aaatgcaaat 
tgtcttaaat 
attagcgaca 
cactacgact 
aggtgctgtt 
attgagtcaa 
agcaggtgtg 
tgatgcgtca 
cggtaatgcc 
aggtaacacg 
cggagtagta 
cggtgatagt 
aggagcagga 
agctgcgagt 
tatagcaaac 
tgatgttagt 
aaatgctaag 
agcttcacgt 
aatcatttac 
cttatgaccg 



aatccggcag 
aaagccacta 
gcagtattaa 
ttaaacggag 
ataagtgtag 
aagttaacga 
gataacacca 
gtaaccggga 
gctaccttgg 
gtattaatat 
aataaaggtg 
gcagtattag 
aaagcgaatg 
acggtaacag 
ataacattac 
aatttagagt 
ggtaataatg 
ataggcacag 
aacgctgatg 
cttttcttag 
ccggtcttgc 
tacaaggtga 



ctcaaataag 
cgactaagtt 
caggtgctgt 
cgttgagtca 
gagcaggtac 
atgcagcgtc 
caggcggtga 
atataggtaa 
atggagcggt 
ttacgaatcc 
tggtaatctt 
cagaggtaag 
caataaactt 
gtagtatagg 
gagccggagg 
ttaacggtcc 
ctacacttaa 
ttgcacaaat 
ttgatatatt 
ctaacgttag 
taacggtggt 
cgttggagct 



cattggagca 
aacaaatgca 
tgataacacc 
agtaactgga 
ggctacgtta 
ggtattaaca 
taatgtaggt 
tacaaattca 
tattaaagct 
tgtagtagta 
taccggagca 
cgtaggagca 
aacggataat 
tggtacagaa 
aagcctagct 
tgccggtaag 
tattaatgct 
taacattcaa 
agacgctcag 
tctacagatg 
ggtgagttaa 
aaaacaatag 
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<211j> 619 
<212> PRT 

<213> Rickettsia felis 
<400> 2 

Met Ala Asn He Ser Leu Lys Leu Phe Gin Lys Ala He Gin Lys Gly 
1 5 10 15 

Leu Lys Thr Ala Leu Phe Thr Thr Ser Thr Ala Ala He Met Leu Thr 
20 25 30 

Gly Ser Gly Val Leu Gly Ala Ala Arg Thr Val Thr Ala Asp Gly Ala 
35 40 4 5 

Glu Leu Ala Ala Gly Thr Asn He Gly Pro Gly Ala Gly Ala Phe Val 
50 55 60 

Ala Gly Ser Thr Leu Gin Tyr Thr Gly Ala Phe Thr Val Thr Asp Ala 
65 7 0 75 80 

Asp Val Ser Val Arg Ala Leu Asp Leu Asn Asn Phe Ala Ala Gly Leu 

85 90 95 

Phe Ser Val Thr Gly Asp He Ser Leu Gly Ser Val Val Asp Thr Gly 
100 105 no 

Gly Ala Asn Lys Leu Ala Val Asn He Asp Asp Gly Leu Thr Leu Thr 
115 120 125 

Leu Thr Gly Thr Gly Thr Ala Ala Tyr Gly Ala Asn Pro Ala Leu Leu 
130 135 140 

Phe Gin Gly Gly Gin Ala Ala Ala Asn Asn Thr Tyr Thr Ala Leu Gly 
145 150 155 . 160 

Asn He Thr Leu Gly Gly Ala Asn Ala Gly Leu Thr He Ala Ser Asp 

165 170 175 

Pro Asp Val Leu Gly Pro He Thr Leu Ala Gly Asn He Asp Gly Gly 
180 185 19 J 

Gly He He Thr Asp Asn Thr Asp Ala Ala He Asn Gly Thr He Gly 
i95 200 205 

Asn Thr Asn Pro Ala Ala Gin He Ser He Gly Ala Ser Thr Leu Ser 
210 215 220 
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Leu G\y Gly Ala Val lie Lys Ala Thr Thr Thr Lys Leu Thr Asn Ala 
225 230 235 240 



Ala Pro Val Leu Thr Leu Thr Asn Ala Asn Ala Val Leu Thr Gly Ala 

245 250 255 

Val Asp Asn Thr Thr Gly Gly Asp Asp Val Gly Val Leu Asn Leu Asn 
260 265 270 

Gly Ala Leu Ser Gin Val Thr Gly Asn lie Gly Asn Thr Asn Ser Leu 
275 280 285 

Ala Thr lie Ser Val Gly Ala Gly Thr Ala Thr Leu Gly Gly Ala Val 
290 295 300 

lie Lys Ala Thr Thr Thr Lys Leu Thr Asn Ala Ala Ser Val Leu Thr 
305 310 315 320 

Leu Thr Asn Ala Val Leu Thr Gly Ala Val Asp Asn Thr Thr Gly Gly 

325 330 335 

Asp Asn Val Gly Val Val Asn Leu Ser Gly Ala Leu Ser Gin Val Thr 
340 345 350 

Gly Asn lie Gly Asn Thr Asn Ser Leu Ala Thr lie Asn lie Gly Ala 
355 360 365 

Gly Val Ala Thr Leu Asp Gly Ala Val lie Lys Ala Thr Thr Thr Lys 
370 375 380 

Leu. Thr Asp Asp Ala Ser Val Leu lie Phe Thr Asn Pro Val Val Val 
385 390 395 400 

Thr Gly Ala lie Asp Asn Thr Gly Asn Ala Asn Lys Gly Val Val lie 

405 410 415 

Phe Thr Gly Ala Ser Thr Val Thr Asp Asn. lie Gly Asn Thr Ala Val 
420 425 430 

Leu Ala Glu Val Ser Val Gly Ala Gly Leu Leu Gin lie Gin Gly Gly 
435 440 445 

Val Val Lys Ala Asn Ala lie Asn Leu Thr Asp Asn Ala Ser Val Val 
450 455 460 

Thr Phe Thr Gly Asp Ser Thr Val Thr Gly Ser lie Gly Gly Thr Glu 
465 470 475 480 
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Leu Phe Ala Thr Val Asn lie Gly Ala Gly lie Thr Leu Arg Ala Gly 

485 490 495 



Gly Ser Leu Ala Ala Asn Asn lie Asp Phe Gly Ala Ala Ser Asn Leu 
500 505 510 

Glu Phe Asn Gly Pro Ala Gly Lys Asn Tyr Asn Leu lie Gly Thr lie 
515 520 525 

Ala Asn Gly Asn Asn Ala Thr Leu Asn lie Asn Ala Ala Gly Thr Val 
530 535 540 

lie Ala Asn Asp Val Ser lie Gly Thr Val Ala Gin lie Asn lie Gin 
545 550 555 560 

Asn Asn Lys lie Phe Val lie Asn Ala Lys Asn Ala Asp Val Asp lie 

565 570 575 

Leu Asp Ala Gin Ala lie Ser Phe Lys Gly Ala Ala Ser Arg Leu Phe 
580 585 590 

Leu Ala Asn Val Ser Leu Gin Met lie Glu Leu Ser Leu Leu Lys lie 
595 600 605 

lie Tyr Pro Val Leu Leu Thr Val Val Val Ser 
610 615 



<210> 3 
<211> 5513 
<212> DNA 

<213> Rickettsia felis 
<400> 3 

ggctggtaaa aaatctcgat gtcatccccg cgtggatacc gatgtcattc ctgcgaaagc 
60 

aggaatccag cataaagcga gataaattga gcttttaatt tcaaaaattt tatgtattta 
120 

tacttttttt ctggattcct gctttcgcag gaatgacata aagagcattt accggtctac 
180 

acaacaatgc cttgcgagga gcgaagcgac gtggcaatct agaaaaaata ataaaaaaat 
240 

tctgtaaatc agaattttta actggattgc ttcgtcgaat tactatgtaa ttcttctcgc 
300 

aatgacgaaa aaacgagcca tacaacaaag ctaccgcccc tgcagaatgc aaatgccaca 
360 

tattcatact aaatttgtaa agtattatat ataattatta attataatag acatattaaa 
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420 N 

aaaattgtat 

480 

gcgaatattt 
540 

ttcaccacct 
600 

accgtaactg 
660 

gcttttgtag 
720 

gtaagtgttc 
780 

gatatttcat 
840 

gatgatggtt 
900 

gcgttgttat 
960 

ataactctag 
1020 

ccaataacgc 
1080 

gccattaacg 
1140 

acgctttctc 
1200 

ccggtattaa 
1260 

ggcggtgatg 
1320 

ataggtaata 
1380 

ggagcggtta 
1440 

acaaatgcag 
1500 

gtaaatctaa 
1560 

gccacgataa 
1620 

acgactaagt 
1680 

ggagcaatag 
1740 

acggtaaccg 
1800 



taaaattgta 
ctctaaaatt 
caaccgcagc 
ctgatggtgc 
cgggttctac 
gtgcattaga 
taggttcagt 
taaccttaac 
tccaaggtgg 
gtggagcgaa 
ttgcaggaaa 
gaacaatagg 
ttggaggggc 
cacttacaaa 
atgtaggtgt 
caaattcatt 
ttaaagccac 
tattaacagg 
gtggagcatt 
atataggagc 
taacagatga 
ataataccgg 
ataatatagg 



acaattacta 
atttcaaaaa 
gataatgcta 
agagcttgca 
tttacaatat 
tttaaataat 
ggtagatacg 
tttaacaggt 
acaagctgct 
tgccggtttg 
tatagatgga 
taatactaat 
agttattaaa 
tgcaaatgca 
cttaaattta 
agcgacaata 
tacgactaag 
tgctgttgat 
gagtcaagta 
aggtgtggct 
tgcgtcagta 
taatgccaat 
taacacggca 



agttatttaa 
gcaattcaaa 
accggtagtg 
gccggaacaa 
accggtgctt 
tttgcagcag 
ggaggagcta 
accggtactg 
gctaataata 
actattgctt 
ggaggtataa 
ccggcagctc 
gccactacga 
gtattaacag 
aacggagcgt 
agtgtaggag 
ttaacgaatg 
aacaccacag 
accgggaata 
accttggatg 
ttaatattta 
aaaggtgtgg 
gtattagcag 



tttttattaa 
aaggtcttaa 
gagtccttgg 
atataggtcc 
ttacggttac 
gtcttttttc 
ataaacttgc 
cagcctacgg 
catatactgc 
cagatccaga 
taactgacaa 
aaataagcat 
ctaagttaac 
gtgctgttga 
tgagtcaagt 
caggtacggc 
cagcgtcggt 
gcggtgataa 
taggtaatac 
gagcggttat 
cgaatcctgt 
taatctttac 
aggtaagcgt 



ggtatatatg 
aactgcttta 
tgctgcaaga 
tggagccggt 
tgatgctgac 
agtaactggt 
agttaatatt 
tgcaaatcct 
tttaggtaat 
tgtattagga 
tacagatgct 
tggagcaagt 
aaatgcagcg 
taacaccaca 
aactggaaat 
tacgttaggg 
attaacactt 
tgtaggtgtc 
aaattcatta 
taaagctact 
agtagtaacc 
cggagcaagt 

aggagcaggt 
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ttgctgcaaa tacaaggcgg 
1860 

tcagtagtaa catttaccgg 
1920 

ttcgcaacag tgaatatagg 
1980 

aataatatag attttggagc 
2040 

tataacttaa tcggaactat 
2100 

ggtacagtga ttgcaaatga 
2160 

aataagattt ttgtaataaa 
2220 

attagtttta aaggagcagc 
2280 

gagttatcac tcttaaaaat 
2340 

ttttgagtcc aacaaaactt 
2400 

cggcaggaaa tgaattagca 
2460 

atgctacaaa tgttcctgta 
2520 

ggattactaa tcaaattaat 
2580 

ggagcgattc ctggccgctg 
2640 

attttagcca acggtcagaa 
2700 

aaatagtgca gcccggtacc 
2760 

caagtaaagg taagcttgct 
2820 

gtgtcgaaat gctacttacg 
2880 

gaaacggaac attccaaata 
2940 

cggcaattac ctataataag 
3000 

taactcaaaa cggtaatatt 
3060 

cacttggtgc aaataaaaat 
3120 

caatcattgc aactggtgca 
3180 

aagtaggtgc cgggactgta 



agtagtaaaa gcgaatgcaa 
tgatagtacg gtaacaggta 
agcaggaata acattacgag 
tgcgagtaat ttagagttta 
agcaaacggt aataatgcta 
tgttagtata ggcacagttg 
tgctaagaac gctgatgttg 
ttcacgtctt ttcttagcta 
catttacccg gtcttgctaa 
atgaccgtac aaggtgacgt 
tcattaagtg ttttaggtaa 
tttaatatcc taaatgttac 
gtaataaata acggtgctgc 
cggttcttat acgattgatg 
tattaatttt ggctcttgaa 
ggtacgatac cattaaatgc 
gtagattcag aagctgcggg 
ggtactgcag taaataaatt 
gatactgaga tatttgctaa 
gatattaatt ctaatttatc 
aaaggtaatg tagatttcaa 
atcaccgata gtgttacaag 
agtattatta atggacctat 
agcataacca aaggcggtaa 



taaacttaac ggataatgcg 
gtataggtgg tacagaactc 
ccggaggaag cctagctgcg 
acggtcctgc cggtaagaat 
cacttaatat taatgctgct 
cacaaattaa cattcaaaat 
atatattaga cgctcaggcg 
acgttagtct acagatgata 
cggtggtggt gagttaattc 
tggagctaaa acaataggta 
tgtagcattg aataatatag 
aaactttgtt gatgtaggtg 
aggccgtatg gcctacaggt 
caaatggcgg taatgtagga 
gatgccactt tagtattaca 
tgtacttgat ccactagctc 
cgggaaagta attcttgcaa 
aaaagaatta gaatttagag 
cgatttagaa ttattagtgc 
attcggtgtt gctactgctt 
taatcaagca gcagttataa 
taccggcggt gttaacggta 
tacgaatctc gctatgttaa 
tactagtatc accgaaatcc 
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3240 N 

aaggtaacgg 

3300 

aataaaaccg 
3360 

gttgtaggga 
3420 

gcaagcagtg 
3480 

atatttacta 
3540 

aacgtaacgg 
3600 

gcctttaata 
3660 

acatataccg 
3720 

gcagctaagt 
3780 

gtttcaactt 
3840 

gatacaaaat 
3900 

gagaatgtta 
3960 

tcgactttaa 
4020 

ccaggcggac 
4080 

atggaagatg 
4140 

acgccgcaac 
4200 

gatactatag 
4260 

aatctaaatg 
4320 

cagagatgct 
4380 

gcgtaacaat 
4440 

cttagttaac 
4500 

gctgaaaaat 
4560 

cggtttatat 
4620 



tactgcactc 
gcggtcaggc 
ctgcggctaa 
ttaatgcaaa 
acaccggtgc 
ctaccagctt 
gtaatataac 
gcaccggtag 
caggcggtaa 
tagcacttgt 
atacggtaat 
aaataactat 
cgttatttgc 
cgcttgcaaa 
ctccaaacgg 
aagaagcaga 
ctgctattaa 
ctagaatgga 
aagtttggtg 
ataagcggtt 
gatgatttag 
aataagacgg 
aatgtacctt 



ttaaacatta 
tctgaagtta 
ttcggttggt 
aggtgcggcg 
agttacttta 
tgcagctaac 
aggtagcggt 
ctttactgat 
tatcttaatt 
tgttactgct 
atctgcagaa 
taacaatgat 
tgaagatata 
tatcccgaat 
ttcggatgta 
tgctgtaact 
taatcaagtt 
tgcaatacag 
catggataag 
ataagtctga 
cactcgggct 
gcgataagaa 
atgaaaatct 



cctgcaaact 
aacttcacga 
gatatcacaa 
acgctcggcg 
gctaaagctt 
aatgctacta 
actacactta 
acgctaacct 
aaatcaggta 
actaattttg 
acggaaggcg 
aaccgttttg 
gctgaagatg 
gctgcaaata 
cgtcaagctt 
caccttatac 
atactaagta 
cccggctgcc 
tccgtttgtc 
tacaaccggt 
tgcatataca 
taaggtagag 
tttcgttgaa 



ttaacttaac 
atggcggtag 
cggcaggcac 
atactacaag 
ctatcactaa 
ttaatttcgg 
ctttaggtgc 
taaatactac 
gtactcttga 
acattaataa 
gtttaaagcc 
ttgactttac 
ttatagatga 
taaagaaatc 
tcaataattt 
aagatgttgt 
atatctcaag 
gtagctgccg 
ggtaatgcaa 
ggcactatag 
agagccgata 
agtaacatct 
gctatagcat 



aggcagcata 
tgttagcggt 
aacaaacttt 
ttttgccgat 
ttttgctaaa 
taatagccta 
aagccaagta 
ttttgacgga 
tttatcaggg 
tataagcccg 
tactcccgaa 
ttttgatgca 
agattttgaa 
gcttgagtta 
cggctttatg 
aaaacctagc 
tagcttaatt 
gtgatgagga 
cgcagaagat 
gttttgacgg 
ccgatattaa 
attccgtata 
cttactcgga 
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taataggata aaaagcaaat caagacgtgt tattgcaacg gcactagaga ctgtcggcta 
4680 

tcaaaccgca agcggtaagt ataaatctga aagctataca ggtcagttaa tggctggtta 
4740 

tacctatatg afcgcctgaga atattaactt aacaccgctt gcagggctta gatattcggc 
4800 

tatcaaagat aagggctata aggaaactgg tactactaac caaaacctta tagttaaagg 
4860 

caagaactat aatagcttcg atggtttact cgacggtaaa gtatcaagta atatcaatgt 
4920 

caatgaagaa gtagtgctaa cacctgagct ttacgcaatg gttgattatg cattcaagaa 
4980 

taaagttccg gcgattgatg caagattaca aggtatgact gctcctttac caacagcttt 
5040 

aagcaaagca aaacaagctt tgatgtcggc gtcggtgtta ctgctaagca caaaatgatg 
5100 

gaatacggta ttaactacga tacaaatatc ggaagtaagt atttcgctca gcaaggtagt 
5160 

gtaaaagttc gtgtaaactt ctaatatact ctagctcgtc attgcgagca gccataggct 
5220 

gcgtggcaat ctcatgaaat aataacgaac tcctgaggtt gccacgtcaa ggcttcgcct 
5280 

ttcctcgcaa tgacggaaag ccaaatcacg cagaaatgac atcgaacatc tacaaaaaca 
5340 

atataaaagc ctatatagtt tgactatata ggcttttttg ctttataatg tagtcttgag 
5400 

agccgtcatt gcgagcagcc ataggctgcg tggcaatctc gtcaaacatc ttgagattac 
5460 

cgcgtcgctt cgctcctcgc aatgacgata aaatttaaat aaaaaattat gtt 
5513 



<210> 4 

<211> 30 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 



<400> 4 

agctcctccc gtatctacca ctgaacctaa 
30 



<210> 5 
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<211> x 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 5 

gtaatacgac tcactatagg gc 
22 



<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 6 

agctcctccc gtatctacca ctgaacctaa 
30 



<210> 7 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 7 

actatagggc acgcgtggt 
19 



<210> 8 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> vDescription of Artificial Sequence: primer 
sequence 

<400> 8 

atggcgaata attctccaaa a 
21 



<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 9 

agtgcagcaa ttcgctcccc ct 
22 



<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 10 

aataattttg cagcaggtct tt 
22 



<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 11 

tgactcaatg ctccacttta gat 
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23 



<210> 12 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 12 

ccagacagat gctgccatta age 
23 



<210> 13 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 13 

ttccgatcta gacttcctcc aagc 
24 



<210> 14 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 14 

aggeggtgat aatgtaggtg tct 
23 



<210> 15 
<211> 23 
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<212> N DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 15 

ttactcgcag ctccaaaatc tat 
23 





<210> 


16 




<211> 


21 




<212> 


DNA 




<213> 


Artificial Sequence 




<220> 






<223> 


Description of Artificial 






sequence 




<400> 


16 




gctggaggaa gcctagctgc g 


s 


21 




= 


<210> 


IV 




<211> 


20 


= 


<212> 


DNA 




<213> 


Artificial Sequence 




<220> 




Nt 


<223> 


Description of Artificial 






sequence 




<400> 


17 



primer 



primer 



tgaccaaccg aattagccgc 
20 



<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> < 

<223> Description of Artificial Sequence: primer 
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sequence 
<400> 18 

ggtggtcagg ctctgaagct aaaac 
25 



<210> 19 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 19 

tgcagtttga taaccgacag tctc 
24 



<210> 20 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 20 

actggtggca ctataggttt tgac 
24 



<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: primer 
sequence 

<400> 21 

atcggcagtt tttctaataa taat 
24 
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